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< o Reference > Ron J \p < ka ion; 

i'ms application is a continuanon-m-pan of U.S. v up n serial i i> x 
09/286,253 which was filed on April 05, \999. In addition this application claims priority to 
U.S. provisional application Serial No. 60/127,921, filed April 06, 1999 and U.S. provisional 
application Serial No. 60/153,132, filed September 09, 1999. These copending application are 
incorporated herein by reference in their entirety. 

Field of the invention 

invent , - w.eo ' veViuos shn>; puvuimh, die 

invention relates to using a configurable input device to control a digital video switcher. 
Background 

^ otvvj j n f r f , , \ u » i ir o,o 

Mdox<Hnn add hcrx nhe s.v ho o »s > ; s i lH K dr. 

picture images from selected sources. The video sources can Include network feeds, satellite 
feeds,* ^uera <xeivc u % ole? Sw ig caa dme nunu< * b\ an operator oi 
automatical h> pr..> ; ann x V she m hes t perform a phiralh> oi operations pot ^trunnions '} 
in a i t vol a 1 sequence. Transitions can include cms, fades, wipes and combinations 
dioroof 

A conventional video swimher typically includes a switching unh. mix/effects >H 
amplifiers, a control processor and a control panel. Ait operator manipulates various knobs, 

- s tds\* hes n t ontrol pasx se era can be las timid 

nexperienced uset s single corn p or > physic 



wo 00/60852 fcrmmtismi 
-2- 

the control panel presenting logistical problems. The control process- » controls fee switching 
unit and M/E amplifiers to provide the video output signal. The switching unit receives video 

IM MJHA MfW ^ „ s 1 i( i ^ jb PI St 

fcsfvnMw to u^nr, i s ^ s , mi r < c » ,^0,0 ^ a!u uKto 
produce a vld<* ouiputsigns Forces nt no tchers capable o upp t ig live to idcasis 
the control processor is synchronised to the video frame rate and provides reel time switching 
a<M |! \ hr, < f ^ f t v ord 

r.w t t u \ k v j ^ v , H ni | 

Ul » ^^^N 'UK? i sriS | vKC l" H |M 

• iitvt c v .in s svti V < t » «. i h v >N vi v« r s | , < 

nnin g a Proprietary £ 5 Porexanipl the Grass \ teyi o p 

5 * M < * refer (Model 2200™) bavin - milt >ie pi >oessoK rt rming a 

r T* > s nk , ihe>< 

- - ' - v - hen! muftctured and trege - - - 
durd parties- 

s ! >- ce \ ^ , » x > > j, 

^ v i B> v. g ccxnpl rrr n o s vdeher {APadi 

n cusm v, it tlu P< "fhe s « eo\ cs to the PC t <> S 

* S S M j 5 s v \ j | j £ -j [ , t 

operating system, and the PC includes a general purpose processor running an open architecture 
1 5 ^ sung The 

1 ^ 1 - ' ' \ " ! V j 

tvnace bta s < - <■ <. v t hn + s ^ 1 > v 
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Matm> i s o J of » \K i\ * 

tnvbno x.o.e x <.oi i *wo. k!> s:sa ,v lP ttl! u ! < o ii j throw 

1 ^ s °* i * > 

p*ujv en *cosno Us . > > ; 

pro\ Sding real i me < v. k a.ng tunc ion ui \ 

1 he i&> «« »<\ o « \ . , i ,i Mini [j n „ W fst\\.^Kl»ra 

t * ^ f ! i ! i i i j v r i ; 

b " n 1 , f | j j t c \ { n 

studio! fV?-\ |>(>3 is a video switeh^Pn a standard IBM circuit card cop , :o e wa v p. Vs vd 
into a PC. Bo* products can be controlled by an on-hoard control processor or a genera] 
purpose processor running the Windows™ operating system on the PC. After installation of 
either product in the PC, the two processors are independent of each other and tightly coupled. 

I* K >iVK*.lf hit »,f p n K Iwdt n , iU t , iUK <.} 

ore, onon-cUb least ivo e;n;o Fust, the penerai pnqn < eec.M - n > s n I or cd to 
the video feme Kite, Second, Windows** application software running on the general purpose 
processor provides I control panel as a window on the PC display, Thus, the control panel 
wonld not. survive a PC failure in a broadcast environment. 

I oWno tot. a m, •> i * I - , < x , , s »,f i0( t\ 

includes an control panel and at least two processors (i.e.. at least one general norpoce processor 
,! f ^ i \ < > j 

secondare its or operating s - and supporting i uns ritica < ns) c< pared & 

' ' O ! i ! v t v <. ■> 5 

u e*. uu eh f »> ■> n , , , 
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Samrnary of the Invention 

Fke Wi Em t m h 1 m > , t < i v ■ u t ^ n (! 5 io p r ,eess ^ j 

v ^ " u < v, s > p , no - \ 0 <s o ^ s.nI- 

5 c tmer&s, receivers and recorders} and fo; pn viding v ieo < ulp^ t signals In one embodiment, 
ksu che dudes ^ and >rre. g oi < )uts. T > ! raise eludes a 
control processor una and a general purpose processor unit. The control processor nod includes 

^ * V i'r>T XJM S^ W <t iKl U>t 1 

purpose processes Ja another em K>di nent, t v;e is a second genera pi rpose pn c esses nun «\ 
10 mmuaication with the gener j >roc« j e examj k o> k »| 11 

plurality of independent processors synclvmnked to the video frame rate - at least one control 
processor and at least one £«nemi purpose processor, in one embodiment, the control and 
genera) purpose processors are tight!} coupled to and independent of each other. They shares' 
section of memory to allow for high bandwidth communications. The switcher also includes at 

1 <j' U i i h iu o oi nK i «. t v v' Hi s 

- > ' OUtp\< •< VU- HJ . n> M p , ; _U- t , Ilea ejs OiH < 'VtOiptOvV 01 is 

eiecn call) cooee; tc 1 1> b * >« urn n *.u it a i< !u u-nm :d >> a .-. ;| r'"> control panel 
iVi i«» ml.j.vv: 5 csns > j r «.c^\ IX / o . vents I p-coss 
20 provides control signals, in response to operator inputs received from the control panel, that 
program tbe switching in to provide desired video output signals n real time. In one 
ait I i u t Li 5 < ^ k processor runs u closed architecture operating system, 

rh 1 ! *• 'i conn nto the s ho 

unit, tbe control processor and tbe at least one configurable input device via a studio network 
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! ! i»v ^ i . in it ii t N u 1 , u , 0 v n , » 

processor runs an open architecture operating system and generates control signals in response to 

eperes.r sroit t w o, - vS t 5 o - 0 e :d;ei , > s - ^ ^^i, d . ,.t u t o t 

' ! ' 1 I i J V S ^ ^ < J 

S IRriiM^sd i < i j ] , ; ) ) )\ 

processor programs the switching unit to provide the desired video output signals in real time. In 
one t x>< u ^ t 5 5 o , I pisroose paw..,- ? nunhag a > >< < s M KT 

operating system. 

h^ ^ tv i < . u , f ,-), ,c j UU u. 

^ uoj nests. -\ eaivelkeu.s? 1 c t , i , ui < t , < b n rd lb 

" <~'"-^s ' i poase to control s < s 

combines selected video input signals to produce desired video output signals. A storage unit 
cat ^ < sssorsfo st ri g vide< as % \ oen rface uuiu 

c > v J tot receiving vnko uroui speoa 3 caul tbi 

15 P sn n 5 i km 1 w \ m» v , : . « tl \o t i <> 

effects unit can he c.nnPed to the races nasi p* e-> input sa ; t enerathn 

n\v d.Pi^ v v , n p x s> < ! v, \ ~> ck 

In b h in I o k s ) v <. v x ^ ams electa P 

coupled the at least one c n and genes d t ess > 11 clip store 

20 tlx >> tnls ■ ^ cssiagc d<u, \post due de» effects unit 

a been pied to the p \, s rsfb t m-n t imep cessi g vi eo ipot signals foi 

^CfK "J s \ S v v - i > < si; s 

^tot u si r < s * u 

- a.„aci s k mraiJ.i \ t eaa^K- ;c -• c\c^ a a ^ a' I % N m 1e< < 
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device also includes a transceiver in communication with the display and the nluraHfv of 
o» < ! dentin 1 v i . v n.'dsfro < i , <. > ,}< 

input elements in response to an operator action, in addition, the transceiver receives from an 

* m 1 kl 1 i t ibl n 0 tele ent 

iS v s1ti u v <• i i \ ml !iu 5 ( i,t o , 

configurable input element of the plurality of configurable input elements further comprises a 
os " u i i >.) u »h' <i oh i tt< . lenient* ^ uj j os eu.nt !W > s 1 ,t , » I , 
itet em on sjxsnd « tbodiment aLtssou t > r ! }U i 

N ^ ! -*' 'd > v i' U I f ? V! v < npn < ! « 5 I x > » c.s| no < 

> x s » u J ui -nn il ui 

- r I ! * . tLJji^ui',M,\ m uoi htkin i 

bdoinupped technology. 

m nnn n s m ,o , h n P ^ , o > i pt no <. 

compact and reconlygurable. The configurable input device relieves logistical problems such as 
c^ <\>h g aoufid0vo»rtolj ml, m . vet! Ldv? um u-nt nom remote 

location. Th r <. nt i m s i v. I 

Bri * \ scrip ion » th * m >g<. 

I'h and the featm CSv . ■> t N ^ nl \ de fcd 

•h.-enpr^n «. } .uo-ns: amom >.aa*c s pa. 
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switcher for processing a plmxlky of video signal? in response to user inputs from one or more 

* *K « ^ U > 

1 K M ' 1 ! ' ^ > o - » - r Jin m 

,1^^ K* " i o >> ,» , , ^ , unpurs t or o, v o oo«e 

iapat devices eamuR ingo etwork cordatK vj he invention 

U< ' 5 ' 5 ' 'i <- i < > j » uil.H' Uu) In 

J U I , t ) ,1 , s 5 j] ^ { i! |(l k > ( < \ *h 

the in venti oil. 

iJl 1 * ' v l J'u hi n i> » n 1 - h« oiitoii }^enpm uln 

1 5 ! wodoc 05 switcher for pj uns \u u ityofvkk s als in at ordiu e with 

the invention. 

Detailed Description 

fhJ U ! \U sAtO > CJtKU< !> r 

3 vraeo I he assignee, e-siuoic-U \ > U main; factu res digital video « \ t 

v »U ! IP 'i > (I m * f i H > n< * IK 

U<Ss v K < J . m \ ^ u i rbi i N , !,i m>«^ 

from various external devices 14 (e.g.. network feeds, satellite feeds, cameras, receivers and 
5 ^ 1 (> d • pi < ,< ^ l i ' i si ! otiOvT <s ntj't 

the switching unit 12 has , ^ input, channels o twelve e< o, ehanueis. A control 

h u<- u a - o uoew <s v A * k 

cotitro piocessoi en 18 The ax ig \< e studio! Fv E, lac , in; \ feaures control panels (e t 
ECHGiab Models 5500, 5S00 or 5900} that can be used in the switcher 10. A configurable input 
device 50 also receives operator inputs and transmits such inputs to & general purpose processor 
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mi jcrai purpos or ui e configutaM eceives 

a * ! 1 T »on about ulr.un^K js}l vi! / n , ! a.v, , 

t c fxi i s xv-t ovt IK s t „ . 3 15 ) VL ' . « Hi,)!^ * o « » > , 

^° ? 1 !> > 4 ' v i i <. t \ - } 

which is electrically connected to the contra! pane! 16 and the control processor unit 18, displays 
selected video output signals to the operator, fhe control processor unit 18 includes one or more 
control processors \ih wrai purpose p&eemt m 12 » >nn <g« c on 
^ tXt 4 > : in ! t < h j \s. ? r ) s t> 

c nmmicatton with the gen ti purpo t essor 5 o< etwork communicate 
channel. For example, a second general purpose processor unit 22\ FIG. lb am be in 
v< n nmm i o u h ^ , m||ipo n ".'^ s tv on\ ?8. 1 10 I b (c.y h 

f ! fhe control processo .1\ ^ v 

^ s > J n io . i (Siii XV * <M>i} , <. 

«i ditcher 10 in< des uhipi ^dependent proces »rs (Le at least one ct erol 
> 5 ' ^ 1 v ' i o * 5 The 

processors arc "tightly coupled" in that they share a section of a dual port memory 21 to allow for 
! * f ! s< v < jus cation 

wife each, other rant > oneus ( > ? nit. a s eov l ?<> k J{ 

("SKITl nKKlni in ore e*uS ; t. fee*. « t , j s x *N'L1 nt< c 

10 as show 3 ! C 1 Tlmna SNKfnnx 4> ^> nei coprocessor] tfb ned o 

requests of the switcher 1 0, Both processor units arc synchronized to the video frame rate (i.e., 
i/SOth of a second) and 5 therefore, can provide desired video output signals in real time. More 
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>v< I ievk« ck card cdbythega 

uni .so thevidec process i opes u f Hsu! jeoveen h tw processor units to 
p <\ ok 'ink * do" $wiwion$ * r < <e , v eo\ r.-vr, 1 < . <.k\) putpo > 

5 p >C nsO U St ! !\ > ls HHjtJiAM 

vi heSK I' modal 10. The ex emb fj U a depicts multiple 

configurable Input devices ; 3 On in «; so u<n with the S'xE'I no* e 40 thwugh a 

V Of ^ UK , \\ t \ x. U , t t t1 , ?K s-, a , <_ y 

configurable input devices 50a, 3 On in a parallel, daisy-chain fashion. 
m ^ n !l e\eurek«} .-;v-> t \voem 0: K ! •* ^ t 1 s j 5 , J i m » \ ^ U 

Sik in consmtiiHcation with the general purpose processor unit 22 over a network .58 (e.g., a 

vput device SO; SO t < | 
network appliance either directly or indirectly (e.g., through a computer) connected to the 
f-tu if 8 egeoer u? „ > \< >k s 0 ' 'to tth the network 5 

1:5 0 » a tK s <. > , j , N , 

ih Vt s f « U ! l> !i!)k,[i ^Ml <. i'UVv> (U 

configurable, input devices 50b, 50c arc also connected to the video streaming server S3 over the 
ne1 x ^ - * >wser on a computet fhe web browser can .ceo i 

* vs. The users use the eonfsgura nst d S $ t n s .heij 

20 K NOt ihdt! > t 

select v> ch live ideo source rreroot mera \ he esa- can control data tl 
effects. The user can also control devices, such as the video stream server 53 or the video 

> 1 ! ' - 1 «J N iop evict 0 j v< i to pet ontrot. If 

h or! uhL ^, i vntv»,»uu' p m vuo,r I , , , 
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s b rcv i nd put device SOb 0vV« i m s ot < ) rther 

e dx>dh ent all operator inpms etx •> i 5 i t t t kvkx < { 

that arc on U r,w >K * j n « 0 w te 1 nt v ,ov n; * u aU' 

1 1 unit IS 

5 octrois the >inc eni;,ai nroaocf.on Junctions and ^uppom- e<aatof panel 16 e; os.v,i, :i j 
independent of the general purpose processor on it 22, During a broadcast, the "live critical" 

U'.vJv)Js Xl.b <VX O t I i k K v IttU, fevinih! t liKli 

n ?,n << , I uymgs, 

11 ^ ' 1 ' •> 1 s > v * k \K 0<X <) « < 

10 system. The control processor unit 18 pjtoviJ^ )i I -> s t 1 > , > v> s % 

ihe control parte! 16, that cause other processing units (22, 24, 26, 28, 30) to process: selected 

the switching unit 12 to provide desired video output signal in real time. 

> >N ^i K, 5'jJUt2 , OV>< ,K , ^> i nxi 

is pn o lSf 1 1 } mi u > i i t i <. 

peripheral? j one erabod mx t c uipose pnx rotates one or more 

Pentium™ processors running a Windows™ NT operating system. She genera! purpose 
prooesso ! provides conn gs x:e x> operat that cause* othet 

rnees anient \ t p s 5 ! ; 1 or a P H x~o 

20 « * !U 5<v 11 * processor unit 2 e switching unit 12 to provide desirec 

1^ snjoa! irwvai link. 

doe switcher 10 can be configured to include any combination of one or more control and 
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H another sample embodiment, both the control and general ptupose processor mm- are 
- 'if - ^ * ^ * x - ' - 

The switcher melts » 5 proc > 5 to provid mpletes xxxtfos *>th 
v - h ' <!1 ^ n ' 00 v. em •> s 1 s a k 0 <\ 5 ier24is 

5 ekcirically coupled i<> the .witching unit ! 2 . the eomr ■ . processor unit 1 8 and the general 
purpose processor unit 22. The MJB amplifier 24 combines selected video input signals and 
f 1 c< s c i 0 1 5 ed s j ! i i 

" 5 1 ' «■ s <• f \( \ U O 1 ] 'K 4. v 

disk and i n IOM bays and memon \ network mkcfa< e un t I'd ear, he coupled to the ; encn 
1 0 VMP&M processor unit 22 for receiving input signals from remote devices and for providing 
! 5 N 'Cunxtt de\ <. o ^ a ! . J i>e i mo v or ^ ^ A 1 >x >v t M 5 < 

spe. ideally, the svnaayk interlace unii 2H can K used for itnuge m n\epUon. ir.au ;b' 

oi e sntrol udornxuion to bom a network tlx ce se a a t HI ,s toi dngsv, tche * .0 > to 

send/reeesve time sod control parameters to network devices. 
55 ^<&gmiivKk . si ','1) ^UMluui; 1 , cha r s > l 

* 0 n ' ' «• « vt 4f ' 1 ? V! ! n 0 .< s> <. t 1 XXU >0 ttt 

^ m >J if njthtjn 1 > iuh t» i hnoxs thci4Uaft " 

processes the video mptn me, and generates ^ vnn otters -ce cutout signals. Such special 
- v( N ? u d > > s t > , t sN s I 0( \NS 

20 5 * 5 1 s mxx o 1 enn v s \ o ' tsv, ^ 

lathe buses 32, 34 e unit 36 p ides Ji s store and slow motto 

pros dogcap&bd n one embo e the < )igiMt ^' rd ouiaetured by 
Matrox. At least one post-paxtaette-n dis.it a \ <v > effects -rut can be coupled to the two 
" 0v ' < c v t •« L j k , i e t \ v ^ nc 
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outpnt signals in one cmbodinu c po>i»p s ko effect anlr.38.ba 

v-a v v \L\uo 

mputbeo. i <Kk 'mm » i b , i i > f v m <s * , 0 , ,, pI 0 « 
> * o H x u ibL sn ms* o ' s ^ „ 0 hl n*J t ^so 

also includes a transceiver 60 in communication with the display 70 m4 the plurality of 
. ot v ond- - o ) ^ > \ t n \ , »ts e,en n n s miii'> { kf it\ » 

N J ' f - - ts S v. > » | r > i , j ^ 

input elements 80 can be reprogrammable buttons that the user presses to request a desired 
J 0 command, hi another example, the buttons can be displayed on a touch screen that the user 
pn . toreque* i desired c< uh ti v. t wmn s h>v ^ s s 
purpose p us 

The transceiver 60 OTvesitom the general purpose processing unit 22 configuration 
information lor each of the pl urality of configurable input efomests M This information is used 

IS by ihe configurable input device 50 to program each button. Once the buttons 80 have been 

pro anuned the g m readily identify their functions based o splaj xii i that api son 
the buttons. For example, certain configurable input elements 80 include a display for 
*J ! « < » r t •> > * t £ n > < < , s ; 

eL sets b t t <• kl fl!Vs 

20 i >ut device 5i 5 which color to display for eael 

configurable input element. For example, the configurable input elements 80 (e.g., buttons) that 
ioncl to DV B com h a red col< 

h , i xnPK. i 1( t ^ i , ^p ' » ^ isv « t^ s , - 
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dcmem corresponds if the display is texttiai, fee configuration information instructs die 
omlgurab \> device Ooeh duaiis ia o J !«« q v mpu el Kit For 
example, the configurable input element <c g button) that commands the video switcher I Q to 
start a predefined clip displays - < \ < &e display v ^ o! the configuration 

5 -liO^JUir^u l>. 1 ^ <, s u^hl a ^K'^),^] 5U,d^ 

corii lmbl n< 1 ^ P» t hec< yarabk put element tog button) that 
commands the video switcher 10 to wipe from the side displays the graphic of a square divided 
as two vcrticaih W R ic left si oft! psare whit In ski it qaare bine.! 

th [ 4 asc< ee 60 ! ^ , . es i om be ms h c pj uo t lata st 

to that is displayed on the display 70. The display can include certain high-level information about 
the configuration of the configurable input device 50, the state of the video switcher 10 and/or 

FIG, 3 is a more detailed depiction of one embodiment of the configurable input device 
» ' This i 1 h< n , lud i display \ such as a dot matrix display (e.g., part number 
15 m nutact red! ruber -'.a 1 jesofie.d ht 

first line in the display 70 "Jim's set-up" represents the high-level configuration mfonnatmn 
employed its the configurable input device 50'. The second bus in the display 70 "Switch: Take 
v m !" represents t ta t! i s e h is using cat tstba feed u 

•.dsn ,) hi fVcdKtck to me v t verbs » the wiuhei i « the requested 

20 u nun litis S t > >v j , v , , c 

be or u mk i 1 v . , |s , ^ ,rdhtp\\Vm\ 

s T ( v isedi.stbeops.uiiy> s e t-MU 

This embodiment also includes a plurality of individually cooflpumbk mpnr dements 80. 
K <uJn had unn il una d vl v ^ r eve a ^ m u ^ ts T . < fv cmama mi p e push 



WO 00/60852 



p< r/us* m 



-14- 

rtou fe.g 30 noinbs 1 \ NOIh mmacmred by l)af .x)„ieiar> nobs g pan 
.ntx v * ^r v ^ ^ <n iiesu dhB, ti, i inifonsv! r m\ ,^ h v ^ 
part number LC24.2 manufactured by Freh). There are four simple push button type 
configurable input elements 80a, 80b, 80c, SOd that control the display. For exampk, one 

^niiiii ua lt lit t | ij^i, S i i pit m is S S 1 sO 

WW can 1 t rusin hedispi > OK Mm < t , H! h wnJ 

directly above the corresponding configurable input element. Also shown are simple push button 
f ^> md motion contrt e nitmbei 

10 en by and motion control buttons generally do not change with each change i the configuration 
of the configurable input device S0\ 

' ^ ^iMv'C >ndU, Urom Ml> eau ,00 ,» 
ek-mom KPo, Mi 8 SQh Fhese configurable r. du-\ ' 80s, 800 80 800 are u d to 
' n 1 ! u ' ( * ' K K < ^ n <. 

! S these conngur thie input elements SOe, SOf, 80g, 80h can control .mix. rate, wipe rate, vertical 
^t 1 <n i < io * N ct } s i ? ( nd ' c - 

' ^ i ! m \ * d j s, 5 h^tr^hMv \v» 

U t I n t n s t s rt t \ \ hs * j aug . to $ J h 'ope ot o t i 
arm; ^U-nesJ KOj. <-<>$ . an » . v j . KJo > »r Jeg-k\ tew ana >: oeehu^ and Staxe bKl.Oghhng of 
2f) mmi hfferentcoio e< 1 it',, tgurabk , nts disp < 80k, 80m 
8Gp ^P.tf^ u> (l!i Ji t , , , , M 

devsce 5(0 rite .of ns c m be a xdm itt i o repre > ot \ te >pt f comn audi issck tted with the 
1 1 t s v n f t ^ s f i > t v tuVU 0 * to, n 

e P r t a DVE command Thee « u e c c torej esent 
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frequently used clip related command or clip related pou of commands. Another example is 
inxer co d ^m de \ , de n^n o >er no \ , rr > s k < eda cor? o *. - • f ^ *m Lmu. 

** iuu'v * \nn, HP , ^ ^ Ch^j u j ; .vmmk I * omsve vm 1 „ > a> L om 
elements U epn en con nd i ct comi fadesire route (e.g., router 1 router i) 

of a VTR device {e.g., Sony VTR- 1 ; Pana- YTR-2). 

In mlidson ro ccdo s tea; up-mscm d\ c k m ^wmki i v v.,d, \,u' mpm i, tin- 

command or sequence of commands • which the *. m , input dements 8 i Si 80m, 
10 80p. 8 i n ,d IHeJ«lir.i*n\Ji „,k »{\^ , < , , < sp\ m>V 

s ! s s 't m i <~ i ' \ j v hi oi tK 

msohn o 5 ot * k dt^d - a. o< iscl . * > » u f < t j , o 

eomm m 1 w d t t „ « tJ « d ! . e< f o ? v v s % its 
J « u 5 »i s^P )ds nv. i n < umu \ i 

i5 Cs 1 ^ v S , l > ! ^ !(,, iXt 

r s Immen nn! » t u n j ij t < I s i tor id ! « wt p *\ h y 

!f s V H< » V ., 1 1 p. <. v in-' ,m , x , v , t ^ ,,t 

Configurable u pu , k rt 80j and 80k also are examples of text on the display dun indicates to 

20 5 C > u v -j s !v t , 

>>^ U U O $ | ! 5 i s * '^UvCCMM g 8t f 

ann 80c ; display gnpnuc symbols representative of commands. The examples shown, n die 

svice 50 : are a configcrablc mput element 80p corresponds 
vipecomn i \ c u gumbic > clcr ent 80q ct aim;. mri on 
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\we ixtuu o tne b h. n t , of the vordgau t en ani is ba.xea on h; n^, nknu 

a?eur-r n ' . :^ 

° i 1 n ° !! » h n ? , s , t }f , v , ^ ^ , 

configuration using software that is executed by the genera; purpo.se processor unit 22. The user 
uses a monitor (not shown) a keyboard (nol shown) and a mouse i not shown) that are in 
communication with the general nerpose processes unit 22 to dehne the o « t * l{ < » < one 
<nK2f utt Ksotva s o u \mui ncn lbs t }r , n {J , Jt 0 } u ^ 5 

' ,f lhc -onhgorahk h«>m .iei kc ;H) and dlows the W to select a e * .1 , v. »n > . o en, 
using a point and click method. The user then selects a command car sequence of commands that 

^d WHv. » I s,'u v v. i 

' a, Uat^n ^ v { s WUUl! iC!Htr 

can also select on and off colors for those configurable input elements that have the capability of 
displaying different colors. The user repeats the process until all of the configurable inpM 
elements that the »ser desires to configure have been configured. The user also selects a title for 
the ^oedhptraben o.keru e ; .,; s th, nsu ^ :u s , :e>io:. 

^ • a x u . a a oe , u ^ v a \n > ors I , on > . 

devtci 50 Foe isercaus call any previous!; dined st d'coolb trades thorrmuaon using tht 
i s^tr iK v I n t t a\ v. ? j , s > 

! » Vi 5 !l < 4 ,x ^ > i s . Si \ >tO > VdsfX UctS 

«. tutuut i r , > to >orvd ^ the dtsoLp To. When the e-r fuub the desired 

^n\Ul 'Kf l 1 ^ -wvvl O \t IkH .f^MUiiltOl 

' i 1 !t - i 5 v < t N ' 1 t , ! 

e ! - N * id spi I ? j % st, i einp ememsg 
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r u confi| iraiic rmatioi * I s the user pushes one < 

the configurable input elements associated with a Ciefunand to control a sperilic device. For 
ex ample, one of me configurable input elements can displa y the text "muter 1" which represents 
In V onfiiuu ,N r o!,o.. ^ t > t ^ , u m . junpit » ^ .UMa^viiiUut 
hcsvUJu -< 1 > ' f i Xt « s , »*■ u >l ( nn 

element, die general processor unit 22. would automatically change the configuration information 
to the definition associated with thai specific device (i.e., the router 1 device). Since the 
^ v '* J lh ' f ^ ^ ' " u » « > . o h v a 5 ^ 

i vh i ehennK ( g 80s, SUk 5>0nv S0 P . SCkj) would change to reflect the ne* vomigmau,ni 
to >*< 3 da . > 70 ik v seisupdi >Jn u ' . ! , , t . 

For example, the first line of the display 70 changes to "Router i Control"' and the thud line 
changes to "Device: Router P to reflect the new configuration information. 
Equivalents 

^ 1 k ; i o u I s o n n ^ } u 

preferred embodiments, it should be understood by those skilled in the art that various changes in 
otfu, ** eel he k aov h lv «j! o o.j t <n K v " » < ^ ti . »e eri oe 

- 1 ■ < d ^\ M 
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Claims 

1 1 x> ■> vkIcosw ^< s deosig product -his innnvi 

2 comprising: 

3 X !l h > 11 i» 1 ' ! « i , < iO 

4 output signals: 

5 a control parrel for receiving operator inputs; 

6 < ^ < < ! ! \ - v f - 

7 control punch the control processor unit controlling production functions and 

<s vs if o n * sd« >m, v n ( f i '» ! is wesson 

<l from Shu control panel that program the switching unit to provide desired video 

10 pus >< 

1 1 at least one configurable input device for receiving additional operator 

12 inputs: and 

n a g^era* purpose processor unit in electrical communication svith the 

M 1 u * \ c nl pr > st i us i!« ♦ v. to i ♦ > ( „ a input 



15 device, the genera! purpose processor unit running an open architecture operating 

1.6 system and being capable of providing control signals in response to operator 

P inputs received frotu it} Use control processor unit < (us the at least one 

18 v ! „ * ) > i < r , 0 UK 

P> Jcmj,u ;o i i m - 'o s 

20 is s !I|U . y. ^ lip t « V(> s Jh- ' 

21 synchronized to the video frame rate, tightly coupled to and independent of each 



Hie tch 1 v , ' irth mp iua! r 

vJSSK 1 ti i t , ( . i 

f claim v ie com? oc t < < K 

< ; \ t ! SO N i m * \ 

1 ' Rvjnications. 
The switcher of claim i feather comprising a second genera! purpose processor* in 

f 1iV <. I* ^ ul )J| » * 0 p vS! 

axel cciareopci fag > a I providing c nils als in response » 
r.pe itoi up \s e< ved from <i) the control processor unit and 0 i he it least me 
configurable input device, such signals programming the switching unit to provide 
desired video output signals in real lime. 

The switcher of claim 1 whereto the esutrol processor unit further comprises at 
least one control processor. 

The switcher of claim 1 wherein the general purpose processor unit is running a 
\\ uvee, t \ 

I claim I wherein the com \ on; o >a \ I 

<\ ajtx « < ( 'vi, lr o'lv.v ^ dpi > umc,, u ?m 
The switcher of claim I further comprising a: least or.e mix/effects amplifier 

CCvOv-.j) J p| ; a,? •> - o > i s 

pox <- i nit t i . v * , ^ m j t 

signals from die control and general purpose processor units, combining selected 
x s s xu signal? 

' 1 ^ * i ! 1 n 5 i » ' , , ^ .eurTx v 
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te switcher of claim 1 fart! > s m ± ; n , j ca y 

coupled U neral purpose ^ s : :eoo> t signs 

P r - < ^ » ,! ^ ^ ! > . fx s , 

vMf ^ ' ! ' << ( V ■> i K l K \ 

v.l>|'a OLs\>UOl ' \ lit s v v 

input NiouaK { n f , >, euvcta \ o output jdynais, 

The switcher of claim 1 1 wherein the special effects video output signals include 
peacut Is hun <kk^ulvs H>k iph 5 n ul-f <ufos ^s, , 
slats and waves 

1 v-v uwer Jnor 1 t l^hl u^ri ma nod , as, ud.o > oMih 
electrically coupled to the control and general purpose processor units for 

il store s m s ov not o t x 
llhesvs che of el I lurthe co anon a « t >ro< « n i dp ri vid o tfk $ 
\ t Lis ! o r ! oi i s - * n s 

it »Jlnv.pj s'!.U>OuP o>^ lxi i !< «\M i sp . i \ u'. 

outpt i signal 

The switcher m claim I wherein the control processor unit reus a closed 
k ectureo| ning sj < 

A it Video s'AU.he- j a v , ^ >, , , N \ v a p:e K.^ , > ion nt 
com prising; 

a svviuhing unit for receiving video input signals and for providing video 
output signals; 

a control processor unit, electrically connected to the .switching unit, for 
x > *l n ^ itns ul) , e a t n o o ng u \u < r 
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8 time; 

9 ! N! > * rater inputs; and 

1 5 im ' f a** ^ control ^ o, ts nnis, and i a ekctneai tu. n h The at 

12 Icaist c» jrUvJf 0 x > n v v s , >; x >-o^ iummrp ! 

13 °P en architecture operating system and being capable of providing control signals, 
34 whm « aportio of the con tol s a v, pros de > response to o *cratot 

15 s <. v * t o h ! ii. r it 1 1 «. u t » 

K> ! s >< i < Je o pot t iai so 

17 realtime; 

1 8 tte general purpose processor unit and the control processor unit being 
'** synchronised to hevides amerate gbh co >!e< 

20 other. 

t 17. n ^ < i , ^ i i < s , x 

2 -o v>e te I i i < o j a i . . t u * * I „ > > ^ ; i >u n« hou 

1 1 S< The switcher of claim J ? wherein the control processor unit and the genera! 

2 purpose processor unit share a section of the dual port memory to allow for high 

3 kruosou-h •.e;u;;uaw.eo;o 

1 1 9. I switcher of claim 1 6 further ecmprisi eg a second general purpose processor, 

2 1 x nn »i K n , u a i h\ umm aneo< 

3 c,c\..-! 1 vm>- , < M s uL^n arisen of 

4 'Kum g ,>>,r<- --o <.v< , v to, e;,< e\ e 1 < . 
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5 one configurable input device, s < 5 prografiioiing the 

6 switching unit to provide desired video output signals In real time, 

1 20, The ,n .1 w* 1 . HMxiw, fvn ij.v 

2 least one control processor. 

1 J The \uu v of dam; riS \ , U} J... ip,-; p; i; pose proctor mm is nam me a 

2 v mdo< , on t t m ) 

11 1 - ^ N '*i V O U t * S , , 

2 ^ CUE 3 < d 00, s , 1 i fl ; { , , !R , , {po 

3 p'OvCs.f m> k ♦ e n , v s , , 1>t .«>^ t<m< f.O. 

4 ^< gaafc i the coot ol and general purpose processor units, combining selected 
s video input signals to produce desired video output sigeais. 

! 23 fhe switcher o elaio 16 urtfae corap s 1 a stoop s tit eiectri ycoupier o 
2 the control and general purpose processor units for storing video signals. 

1 24. The switcher of claim 1 6 further comprising a network interface unit electrically 

2 coupled to the genera] purpose processor unit for receiving input signals and for 

3 !•! x.di ui > I m omo ^ S N.mt.uak 

1 25. Ih urn. < < i d -» > '-si i o < >! > 0 s U , 

2 eiectri* thv counted to the <. rol e >ose proces i 

3 pux <f < h> ! {! , , < „ < s s ov ^ input 

4 signals. 

! *' Hum^n - <>f«i n„ \ - i six f ?v s <ls n v c 

2 . . \ L N t 1 , 

3 slats and waves. 
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Fhc n.'v t ,t « ! i i(> t t os,,. s rm j n » . , > etfeets mm 
eleenieaUy coupled *o the connefoc y-c -> p.-.se pi, ^essorums to 
nHo,, ^ V ! ! ^ pJ i! * 

\ H <- 5 ) k ; !< , v 

effects unit electrically coupled to the control and general purpose processor units 
10 jo ealumep iMwohuo^K n! s nn ono^o^iu^-, 
video output signals, 
ie switches cud \bw e rein the <. no mx o 5 runs closet 
1 nc< 'i\ i , 

A <~o in »u Uv nip s devee i< rv < triv 1 „»s 

video switcher for processing a plurality of video signals comprising: 

a plurality of configurable input elements for receiving operator inputs; 

a.od 

a transceiver m communication with the display and the plurality of input 
f * ^ n t u 5 , s i 5 

m i signals in response t0 an opetator action and (ii) » external source, 
n a us s n $ n • > , , nt 

a data set that is displayed on the display. 

' ! N - - < * M . v ,< f ! 

element of the plurality of configurable input elements further comprises a display 

4 Nl >.!<■> x £v 0? otovd 

input element corresponds. 



-24- 

2 cleackUdkp a» n 5! , 5 Bkiix, v on cs > hj a% 

3 s<> «. so « < one of a texuul ;;nJ gwi :; c-u , i o h comaiandM 
•4 ' > i .'I ^ , <. o 

§ t „ , M i^ui , o- < v.h-v;:> ;kc i « cu i ks , \ev in 

2 » exte sal sourc ; sett j di splayed on t d spl 5, 
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